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1. INTRODUCTION

This Preliminary Drainage Study for the proposed Project Shinohara has been prepared to analyze the
hydrologic characteristics of the existing and proposed project site. This report presents both the
methodology and the calculations used for determining the storm water runoff from the project site in the
existing and proposed conditions produced by the 100-year, 6-hour storm event.

1.1 Project Description

The 9.73-acre project site consists of undeveloped land located northwest of the intersection of Brandywine
Avenue and Shinohara Lane, at the end of Shinohara Lane in the City of Chula Vista, San Diego County,
California. The property is defined as a portion of Lot 1, Section 19, Township 18 South, Range 1 West, San
Bernadino Meridian, and identified by the Assessor’s Parcel Number (APN) 644-040-01.

The existing site is currently undeveloped except for minor concrete drainage channels located on site and along
the eastern and southern property boundaries. The site is bounded on the north and west by residential
properties, and on the east and south by industrial buildings.

The existing site condition is divided into three (3) drainage basins, Basins Am B, and C, and three (3)
separate discharge locations across the project site.

Treatment of storm water runoff from the site has been addressed in a separate report- Storm Water Quality
Management Plan for OnPoint Development, Project Shinohara by PLSA, dated May 20, 2022.

Per City of Chula Vista general design criteria, the Modified Rational Method should be used to determine peak
flowrates when the contributing drainage area is up to 1.0 square mile in size. All public and private drainage
facilities shall be designed for a 100-year frequency storm.

Methodology used for the computation of design rainfall events, runoff coefficients, and rainfall intensity values
are consistent with the criteria set forth in Section 3 — General Design Criteria of the City of Chula Vista
Subdivision Manual, revised March 2012.

1.2 Pre-Project Conditions

Topographically, the site slopes steeply to the south from the northern property boundary, forming three
(3) drainage basins with three (3) discharge locations. Existing Drainage Basin A comprises the western
portion of the site. Runoff drains via overland flow to an existing concrete swale located at the southern
property boundary. The drainage swale carries flow east to an existing Type F catch basin at the southern
property boundary. The catch basin connects to an existing private storm drain pipe that outlets via curb
outlet onto Main Street.

Existing Drainage Basin B comprises the eastern portion of the site. Runoff is conveyed via overland
surface flow to an existing concrete drainage channel located at the southeastern corner of the site. The
drainage channel conveys runoff south and outlets via curb outlet onto Main Street.

From Main Street, flow travels west via concrete curb and gutter to an existing curb inlet. Stormwater is
then conveyed south through an existing storm drain pipe and outlets over headwall into the Otay River.

The Otay River travels west and outlets at the San Diego Bay and ultimately the Pacific Ocean.

The site is not within a FEMA 100-year floodplain boundary or regulatory floodway.




Existing Drainage Basin C comprises the northwesterly portion of the site. Runoff is conveyed via
overland surface flow to an existing swale west of the project site. Local surface runoff from the project
site and surrounding properties collect in this area and flow to the south to an existing concrete drainage
channel located in the rear yard of an existing single family residence at the end of Tanoak Court. The
existing concrete channel flows to the south and then turns and flows to the west and discharges into
Tanoak Court through two existing Type A curb outlets.

Per the United States Department of Agriculture (USDA) Web Soil Survey, the project site is Hydrologic
Soil Group C and D. Refer to Appendix C of this report for the USDA Web Soil Survey and geotechnical
findings.

Table 1.1 below summarizes the pre-project condition 100-year peak flows at the project’s discharge

locations. For delineated basin details, please refer to the Pre-Project Condition Hydrology Node Map
included in Appendix 1 of this report.

TABLE 1.1 — Summary of Pre-Project Conditions

I)Erxai?:angge Drainage Runoff Con-lc—ie?fr(a)’:ion Intensity, | Pre-Project
Basin Area (ac) Coefficient, C Te (min) ’ (in/hr) Q100 (cfs)
Basin A 2.79 0.55 9.15 4.70 7.20
Basin B 6.13 0.55 8.86 4.57 15.42
Basin C 0.79 0.55 4.77 6.32 2.78
Total 9.71 0.55 25.40

1.3 Post-Project Conditions

The project will include the construction of an industrial building, paved drive aisles and parking areas,
retaining walls, and other associated improvements. Private drainage improvements will consist of catch
basins, curb inlets and storm drain pipes. Proprietary Modular Wetland Systems are proposed for storm
water treatment. An underground detention vault is proposed for peak flow attenuation. The project will
be accessed by a proposed driveway off Shinohara Lane. The proposed land use is ILP- Limited
Industrial.

The proposed site will consist of two (2) major drainage basins with two (2) discharge locations which
match the existing drainage discharge points and pre-project peak flow rates for Existing Drainage Basins
A and B. The proposed project’s area in the northwesterly corner of the project site that comprised
Existing Drainage Basin C is proposed to be included in Proposed Drainage Basin A. This will enable the
proposed project to collect and convey runoff from this location to the project’s peak flow detention
facility and storm water treatment and no longer discharge runoff on an existing single family residential
property. While the size of Proposed Drainage Basin A is larger than the size of Existing Drainage Basin
A when comparing areas, the proposed project will provide peak flow detention so the peak flow runoff
rate from this basin for the post-project condition will be equal to or less than the pre-project condition.

Storm water runoff from a majority of the proposed development (DMA-A) is routed to a series of BMPs
including a Contech CDS pretreatment unit, a StormTrap underground detention vault and a BioClean
Modular Wetland System (MWS). The underground detention vault has been designed to meet 100-year
peak flow detention requirements. The Modular Wetland System is designed as a proprietary biofiltration




BMP for storm water treatment. Outflows from the detention vault and MWS are discharged through a
proposed storm drain pipe to the existing Type F catch basin at the southern property boundary.
Stormwater is then conveyed through the neighboring property to the south through an existing private
storm drain and outlets onto Main Street as in existing conditions.

Storm water runoff from the proposed driveway (DMA-B) will be drained to a Modular Wetland System
for storm water treatment. The MWS will be designed with a 3-foot-wide curb inlet opening and a 1-inch
local curb depression to capture the required water quality flow. Runoff that exceeds the water quality
flow rate or capacity of the MWS will flow by the MWS and drain to the existing concrete drainage
channel at the southeast corner of the project site. Outflows from the MWS will be pumped to a proposed
curb outlet along the southern property boundary and discharged to the existing concrete drainage
channel. The concrete drainage channel discharges onto Main Street via curb outlet as in existing
conditions. The characteristics of existing stormwater flows through the neighboring property will not
change as a result of the proposed project.

Runoff from the cut slope at the northwest portion of the project site will be conveyed via proposed brow
ditch to the existing Type F catch basin at the southern property boundary. This area (DMA-C) is
considered a Self-Mitigating DMA per Chapter 5.2.1 of the City of Chula Vista BMP Design Manual.

All project site runoff is discharged onto Main Street as in existing conditions. From Main Street, flow
travels west via concrete curb and gutter to an existing curb inlet. Stormwater is then conveyed south
through an existing storm drain and outlets over headwall into the Otay River. The Otay River travels
west and outlets at the San Diego Bay and ultimately the Pacific Ocean. The Otay River is considered an
exempt river reach per the WMAA; therefore, the project is exempt from hydromodification management
requirements.

The underground detention vault has been designed to provide flow control in the form of volume
reduction and peak flow attenuation. The vault has been modified to include a low-flow and mid-flow
orifice outlet and an overflow weir to control peak flows. The required water quality treatment flow is
diverted to the downstream Modular Wetland System in accordance with Worksheet B.5-5 of the City of
Chula Vista BMP Design Manual. Overflow relief for the 100-year storm event is provided with a
partition weir installed within the vault and discharged directly to the existing Type F catch basin at the
southern property boundary.

Table 1.2 below summarizes the post-project condition 100-year peak flows at the project’s discharge

locations. For delineated basin details, please refer to the Post-Project Condition Hydrology Node Map
included as an Attachment of this report.

TABLE 1.2 — Summary of Post-Project Conditions

Proposed . Runoff Time of . . Required
. Drainage . . Intensity, | | Post-Project .
Drainage - Coefficient, | Concentration, (in/hr) Q100 (cfs) Detention
Basin C Tc (min) (cfs)
Basin A 8.52 0.79 8.78 4.60 33.45 26.25

Basin B 1.19 0.80 5.55 6.07 5.77 --
Total 9.71 0.79 39.22 26.25




2. METHODOLOGY

Runoff calculations for Project Shinohara have been performed in accordance with Section 3 — General
Design Criteria of the City of Chula Vista Subdivision Manual dated March 2012. Per City of City of
Chula Vista design criteria, the Modified Rational Method should be used to determine peak flowrates for
local drainage basins. Advanced Engineering Software (AES) were used to calculate the peak runoff
from the 100-year, 6-hour storm event using the Rational Method. Please refer to this report’s Appendix
for the results of these calculations.

2.1 Rational Method

As mentioned above, runoff from the project site was calculated for the 100-year storm event. Runoff was
calculated using the Rational Method which is given by the following equation:

Q=CxIxA

Where:

Q = Flow rate in cubic feet per second (cfs)

C = Runoff coefficient

I = Rainfall Intensity in inches per hour (in/hr)
A = Drainage basin area in acres, (ac)

Rational Method calculations were performed using the AES 2008 computer program. To perform the
hydrology routing, the total watershed area is divided into sub-areas which discharge at designated nodes.
The procedure for the sub-area summation model is as follows:

(D Subdivide the watershed into an initial sub-areas and subsequent sub-areas, which are
generally less than 10 acres in size. Assign upstream and downstream node numbers to each
sub-area.

2) Estimate an initial T. by using the appropriate nomograph or overland flow velocity

estimation. The minimum T, considered is 5.0 minutes. All T, values for the proposed
project were assumed to be 5 minutes due to the small size of each contributing drainage area.

(3) Using the initial T, determine the corresponding values of I. Then Q = CIA.
@) Using Q, estimate the travel time between this node and the next by Manning’s equation as

applied to particular channel or conduit linking the two nodes. Then, repeat the calculation
for Q based on the revised intensity (which is a function of the revised time of concentration)




2.2 Runoff Coefficient

In accordance with City of Chula Vista design standards, runoff coefficients were based on land use. An
appropriate runoff coefficient (C) for each type of land use in the subarea was selected from Section 3-
203.3 of the City of Chula Vista Subdivision Manual and multiplied by the percentage of total area (A)
included in that class. The sum of products for all land uses is the weighted runoff coefficient (3 [C]).
See Tables 2.1 and 2.2 below for weighted runoff coefficient “C” calculations. The Pre-Project and Post-
Project Condition Hydrology Node Maps show the drainage basin subareas, on-site drainage system and
nodal points.

Runoff coefficients of 0.55 and 0.60 were selected from Section 3-203.3 for hilly and steep vegetated
slopes, consistent with existing conditions. The existing site is assumed to be 0% impervious. See Table
2.1 below for pre-project condition weighted runoff coefficient “C” calculations.

In the post-project condition, the developed site was assigned a runoff coefficient of 0.85 for commercial
area. Developed slopes along the northern and southern property boundary were classified as steep per
Section 3-203.3 and assigned a runoff coefficient of 0.60. See Table 2.2 on the following page for post-
project condition weighted runoff coefficient “C” calculations.

TABLE 2.1- Summary of Pre-Project Condition Weighted Runoff Coefficient Calculations

Pre-Project Condition - Weighted Runoff Coefficient
Up Node Down Area (ac) C: Ay C A, C
Node
10 11 0.04 0.55 0.04 0.60 0.00 0.55
11 12 2.75 0.55 2.75 0.60 0.00 0.55
20 21 0.09 0.55 0.09 0.60 0.00 0.55
21 22 6.01 0.55 6.01 0.60 0.00 0.55
30 31 0.08 0.55 0.08 0.60 0.00 0.55
31 32 0.72 0.55 0.72 0.60 0.00 0.55

Note: C values taken from Section 3-203.3 of the City of Chula Vista Subdivision Manual
Runoff Coefficient of 0.55 for Vegetated Slopes, Hilly
Runoff Coefficient of 0.60 for Vegetated Slopes, Steep




TABLE 2.2- Summary of Post-Project Condition Weighted Runoff Coefficient Calculations

Post-Project Condition - Weighted Runoff Coefficient

Up Node Down Area (ac) C Ay C A, C
Node
100 101 0.04 0.85 0.04 0.60 0.00 0.85
101 102 0.34 0.85 0.34 0.60 0.00 0.85
103 103 0.20 0.85 0.20 0.60 0.00 0.85
104 104 0.38 0.85 0.38 0.60 0.00 0.85
105 105 0.20 0.85 0.20 0.60 0.00 0.85
106 106 0.41 0.85 0.41 0.60 0.00 0.85
107 107 0.14 0.85 0.14 0.60 0.00 0.85
107 107 0.39 0.85 0.00 0.60 0.39 0.60
108 108 0.12 0.85 0.12 0.60 0.00 0.85
109 109 0.12 0.85 0.12 0.60 0.00 0.85
110 110 0.11 0.85 0.11 0.60 0.00 0.85
111 111 0.06 0.85 0.06 0.60 0.00 0.85
112 112 0.29 0.85 0.29 0.60 0.00 0.85
113 113 0.27 0.85 0.27 0.60 0.00 0.85
114 114 0.94 0.85 0.94 0.60 0.00 0.85
115 115 0.80 0.85 0.80 0.60 0.00 0.85
117 118 0.04 0.85 0.04 0.60 0.00 0.85
118 119 0.34 0.85 0.34 0.60 0.00 0.85
120 120 0.08 0.85 0.08 0.60 0.00 0.85
121 121 0.22 0.85 0.22 0.60 0.00 0.85
122 122 0.38 0.85 0.38 0.60 0.00 0.85
123 123 0.35 0.85 0.35 0.60 0.00 0.85
124 124 0.19 0.85 0.19 0.60 0.00 0.85
125 125 0.11 0.85 0.11 0.60 0.00 0.85
126 126 0.16 0.85 0.16 0.60 0.00 0.85
127 127 0.16 0.85 0.16 0.60 0.00 0.85
128 128 0.20 0.85 0.20 0.60 0.00 0.85
129 129 0.37 0.85 0.37 0.60 0.00 0.85
131 131 0.84 0.85 0.00 0.60 0.84 0.60
136 136 0.25 0.85 0.00 0.60 0.25 0.60
200 201 0.16 0.85 0.16 0.60 0.00 0.85
201 202 1.03 0.85 0.79 0.60 0.24 0.79

Note: C values taken from Section 3-203.3 of the City of Chula Vista Subdivision Manual
Runoff Coefficient of 0.85 for Commercial Area

Runoff Coefficient of 0.60 for Vegetated Slopes, Steep
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2.3 Rainfall Intensity

Rainfall intensity is calculated per Section 3-203.3 of the City of Chula Vista Subdivision Manual, which
is given by the following equation:

[=7.44P¢D 0%

Where:

I = Rainfall Intensity in inches per hour (in/hr)
Ps = Adjusted 6-hour storm precipitation

D = Duration in minutes (use Tc)

The intensity values for varying time of concentrations were input manually into the AES computer
program where runoff calculations were performed. The 6-hour storm rainfall amount (Ps) for the 100-
year storm frequency was determined using City of Chula Vista Isopluvial Maps provided from Figure 7
of the City of Chula Vista Drainage Master Plan. The P¢ for the 100-year storm frequency was found as
2.4 inches. See Appendix 3 of this report for Isopluvial maps for the 100-year rainfall event.

2.4  Tributary Areas

Drainage basins for the existing and proposed project site are delineated in the Pre-Project and Post-
Project Condition Hydrology Node Maps located in Appendix 1 and 2 of this report and graphically
portray the tributary area for each drainage basin.

2.5 Hydraulics

The hydraulics of existing and proposed storm drain pipes were analyzed using the AES computer
program. For pipe flow, a Manning’s N value of 0.011 was used to reflect the use of HDPE pipe. A
Manning’s N value of 0.013 was used to reflect the use of RCP pipe.

2.6 Curb Inlet and Catch Basin Sizing

Curb inlets and catch basins will be sized in accordance with City of Chula Vista Subdivision Manual
(March 2012) upon final engineering.

2.7 Detention Basin Routing

The detention facility was modeled using the Army Corps of Engineers HEC-HMS 4.3 software.
Hydraulic Modified-Puls detention routing was performed to analyze the developed condition 100-year
peak flow rate at the project’s detention system. Stage-storage-discharge tables were generated and input
into HEC-HMS to model the design of the vault outlet structure. This procedure was selected in order to
model the flow control requirements and to accurately represent the middle stages of the BMP for
accurate mid-flow orifice and emergency weir sizing. The stage-storage-discharge tables have been
provided in Appendix 5. The HEC-HMS Modified-Puls results are summarized in Table 2.3 on the
following page.
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TABLE 2.3- Summary of Detention Basin Routing

RUNGff 100-Year 100-Year Peak
Detention | Tributary . Inflow Tc Peak Outflow Peak .
. Coefficient, ool . Elevation
Basin Area (ac) (min) Inflow Tc (min) Outflow 5
C (ft)
(cfs) (cfs)
BMP-1 8.27 0.85 10 33.45 19 6.99 5.37
Notes: (1) Inflow time of concentration rounded to the nearest time interval that HEC-HMS could accept

(2) Peak elevation measured from the invert of the mid-flow orifice

A Rational method inflow hydrograph was generated using RickRat Hydro software from Rick
Engineering. The parameters of the drainage area were entered into RickRat Hydro software to generate
an inflow hydrograph. The data from this hydrograph was then entered into HEC-HMS software to
model the release rates from the detention system.

HEC-HMS allows for hydrology input time steps of 1, 2, 3, 4, 5, 6, 10, 15 & 20 minutes. Rick Rat Hydro
requires a minimum time of concentration (Tc) of 5 minutes. Therefore, the time of concentration (Tc)
used for the concentration of the hydrograph was rounded to the nearest time interval that RickRat Hydro
and HEC-HMS could accept. The time of concentration used is 10 minutes. The peak flow remains as
per the modified Rational Method analysis and is not reduced (or increased) from this hydrograph
development accordingly.

Rational method hydrographs, stage-storage-discharge relationships and HEC-HMS model output is
provided in Appendix 5 of this report.

12



3. CALCULATIONS/RESULTS

3.1

Below are a series of tables which summarize the calculations provided in the appendices of this report.

Table 3.1 itemizes the pre-project condition peak flow rates for the 100-year storm event at the project’s

discharge locations.

Pre- & Post-Development Peak Flow Comparison

TABLE 3.1- Pre-Project Condition Peak Flow Summary

Drainage Drainage Runoff Pre-Project
Basin Area (ac) Coefficient, C Q100 (cfs)
Basin A 2.79 0.55 7.20
Basin B 6.13 0.55 15.42
Basin C 0.79 0.55 2.78
Total 9.71 0.55 25.40

Table 3.2 itemizes the post-project and detained condition peak flow rates for the 100-year storm event at

the project’s discharge locations.

TABLE 3.2- Proposed Post-Project Condition Peak Flow Summary

. . Post-Project Detained
Drainage Drainage Runoff s .

Basin Area (ac) Coefficient, C el el

! Q100 (cfs) Q100 (cfs)
Basin A 8.52 0.79 33.45 7.17
Basin B 1.19 0.80 5.77 5.77
Total 9.71 0.79 39.22 12.94

Table 3.3 shows that the total storm water peak flow for the proposed development is less than the

existing storm water peak flow for the 100-year rainfall event.

TABLE 3.3- Pre-Project Vs. Post-Project Detained Condition Peak Flow Summary

Pre-Project
Condition Q100
(cfs)

Post-Project
Detained Condition
Q100 (cfs)

Pre-Project Vs.
Post-Project
Detained Condition
Q100 (cfs)

25.40

12.94

-12.46
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3.2 Storm Water Quality

The proposed site will include Modular Wetland Systems that will provide the required storm water
quality treatment for the project. For information regarding BMP sizing and the water quality design,
refer to the Storm Water Quality Management Plan for Project Shinohara, OnPoint Development by
PLSA, dated May 20, 2022, under separate cover.

33 Hydromodification
The project is exempt from hydromodification management requirements. For additional information

regarding hydromodification exemption, refer to the Storm Water Quality Management Plan for Project
Shinohara, OnPoint Development by PLSA, dated May 20, 2022, under separate cover.
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4. CONCLUSION

This report analyzed the 100-year storm event hydrology for the proposed site using the Advanced
Engineering Software (AES) and demonstrates that the post-developed peak flow rates are less than the
pre-developed peak flow rates at the project’s two existing discharge locations. In addition, the proposed
storm drain system was sized adequately to convey the proposed project’s runoff and supporting
calculations can be found in the appendices of this report.

The proposed project will not substantially alter the existing drainage pattern of the site or area, including
through the alteration of the course of a stream or river, in a manner that would result in substantial
erosion or siltation on or off-site. In addition, the proposed project will not increase the peak runoff rate
for the post-project condition when compared to the pre-project condition.

The project is not within the FEMA 100-year floodplain boundary as mapped on the Flood Insurance
Rate Map.
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